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This soil survey is a publication of the National Cooperative Soil Survey, a joint effort
of the United States Department of Agriculture and other Federal agencies, including the
Agricultural Experiment Station. The Natural Resources Conservation Service (formerly
the Soil Conservation Service) has leadership for the Federal part of the National
Cooperative Soil Survey.

Major fieldwork for this soil survey was completed in 2001. Soil names and
descriptions were approved in 2001. Unless otherwise indicated, statements in this
publication refer to conditions in the survey area in 2001. This survey was made
cooperatively by the Natural Resources Conservation Service, National Park Service,
and the Arizona Agricultural Experiment Station. It is part of the technical assistance
furnished to the Big Sandy, Coconino, Fredonia and Littlefield-Hurricane Valley Natural
Resource Conservation Districts.

Soil maps in this survey may be copied without permission. Enlargement of these
maps, however, could cause misunderstanding of the detail of mapping. If enlarged,
maps do not show the small areas of contrasting soils that could have been shown at a
larger scale.

The United States Department of Agriculture (USDA) prohibits discrimination in all of
its programs on the basis of race, color, national origin, gender, religion, age, disability,
political beliefs, sexual orientation, and marital or family status. (Not all prohibited bases
apply to all programs.) Persons with disabilities who require alternative means for
communication of program information (Braille, large print, audiotape, etc.) should
contact the USDA’s TARGET Center at 202-720-2600 (voice or TDD).

To file a complaint of discrimination, write USDA, Director, Office of Civil Rights,
Room 326W, Whitten Building, 14th and Independence Avenue SW, Washington, DC
20250-9410, or call 202-720-5964 (voice or TDD). USDA is an equal opportunity provider
and employer.

Cover: Colluvial toeslopes at the base of cliffs by Lava Falls below Vulcan's Throne.
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Foreword

This soil survey contains information that affects land use planning in this survey
area. It contains predictions of soil behavior for selected land uses. The survey also
highlights soil limitations and the impact of selected land uses on the environment. This
soil survey is designed for the resource management staffs of the Grand Canyon
National Park and the Lake Mead National Recreation Area. The information in this
report is intended to identify soil properties that are used in making various land use or
land treatment decisions. It is very important to note that this soil survey is only
intended as a guide and is no substitute for on-site evaluations. It is also important to
note that this survey was originally mapped at a scale of 1:24,000 and magnification of
scale may lead to erroneous conclusions. Great differences in soil properties can occur
within short distances. Some soils are seasonally wet or subject to flooding. Some are
shallow to bedrock. Some are too unstable to be used as a foundation for buildings or
roads. Clayey or wet soils are poorly suited to use as septic tank absorption fields.
These and many other soil properties that affect land use are described in this soll
survey. The location of each soil type is shown on the detailed soil maps. Each soil in
the survey area is described. Because of inaccessibility and physical safety issues, the
map unit descriptions in areas below the rim of the Grand Canyon and outside the Bright
Angel Corridor do not contain as much information as the map unit descriptions in the
other areas.

Michael Somerville
State Conservationist
Natural Resources Conservation Service
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Grand Canyon Area, Arizona,
Parts of Coconino and Mohave Counties

By Bruce A. Lindsay, Richard K. Strait, and David W. Denny

Fieldwork by Bruce A. Lindsay, Richard K. Strait, Fred Fischer,and David W. Denny

United States Department of Agriculture, Natural Resources Conservation Service,

in cooperation with

United States Department of the Interior, National Park Service

General Nature of the Survey Area

The Grand Canyon Area, Arizona, Parts of Mohave
and Coconino Counties soil survey, lies entirely in the
northwestern part of the state and extends nearly 228
miles along the Colorado River between Lake Powell
on the east end and Lake Mead on the west end
{fig. 1): The Colorado River, which flows through the
Grand Canyon, drains about 250,000 square miles and
drops about 2,100 feet from Lees Ferry to Lake Mead
[fig. 2); The soil survey covers about 1.4 million acres
and consists of the Grand Canyon National Park and
part of Lake Mead National Recreation Area north of
the Colorado River. About two-thirds of the Grand
Canyon is in Coconino County, and about a third is in
Mohave County. The Lake Mead National Recreation

Area portion of the survey is in Mohave County.

Natural Resources

The Grand Canyon area is abundant in natural
resources and scenic beauty. Unparalleled views and
recreational opportunities have made the Grand
Canyon one of the most desirable tourist destinations
in the world. Visitors seek to enjoy this beauty in a
variety of ways such as backpacking, river trips, car
touring, and air touring. Other activities, such as
bicycling, fishing, hunting, and rock climbing, are also
allowed within the survey area. The Grand Canyon has
approximately 5 million visitors annually.

Ranching is the predominant form of agriculture in
the area. Grazing by domestic livestock has been

I

/

Figure 1.—Location of the Grand Canyon Area, Arizona,
soil survey.

restricted in the Grand Canyon National Park but is
allowed in parts of the Lake Mead National Recreation
Area.

Forests of ponderosa pine occur on the Coconino
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Figure 2.—Drainage area of the Colorado River.
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Figure 3.—Physiographic layout of the Grand Canyon Area soil survey.

and Kaibab Plateaus. The Kaibab Plateau also
contains forests of white fir, Douglas fir, Engelmann
spruce, subalpine fir, and aspen. Proper management
of these forests requires prescribed burns and
mechanical thinning. Most of the soils in these forests
have a high clay content and are subject to rutting from
heavy mechanical equipment. Fortunately, many of the
soils on the Kaibab Plateau have a 2-foot-thick loamy
surface with many rock fragments, making them
resistant to rutting and compaction. They are not very
conducive to tree planting, however.

Wind and water erosion is a major concern in the
area. Erosion can damage areas such as paths and
trails, construction areas and areas where the grass
cover is lost. Beaches along the river are especially
affected by water erosion, and many archeological
resources have been damaged.

Some of the most scenic areas are in the side
canyons where perennial springs and riparian areas
exist. Many rare plants and animals live in these
areas.

History and Development

The Grand Canyon area was home to many people
prior to the coming of the Europeans. Piute, Hualapai,
Havasupai, Shivwits, Navajo, and Hopi were all
endemic tribes present when the Spaniards first

arrived. In 1540, Hopi Indians guided a party of 13
Spaniards led by Captain Don Garcia Lopez de
Cardenas to the southeastern rim of the Grand Canyon
in search of lost cities of gold. In the following three
centuries only two other European visits were reliably
recorded.

By 1861 the War Department had taken some
interest in the area but it was not until 1869 that
General John Wesley Powell led his now famous
expedition of 10 men down the Colorado River for the
first time. By 1949 about 100 Europeans had traveled
though the interior river corridor (Beus & Morales,
1990; Belknap, 1969). These were mostly river
runners, scientists, and prospectors.

In the early 1900’s the vicinity of the canyon
became quite popular, and in 1919 Congress
established Grand Canyon National Park. Today, the
park is visited by millions of people every year, and
thousands of them routinely take river trips and hike
through the canyon interior.

Physiography

The Grand Canyon National Park occurs on the
Colorado Plateau, a vast uplifted tableland that
includes large portions of Arizona, Colorado, New
Mexico, and Utah. The Grand Canyon is about a mile
deep in many places. The South Rim near Grand
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Canyon Village is about 7,000 feet above sea level,
and the North Rim of the Kaibab Plateau is about 8,000
feet.

The land surrounding the Grand Canyon consists of
six local plateaus and one low platform, all of which are
bounded by faults or monoclines!(fig. 3).

North of the Grand Canyon, the Shivwits Plateau is
bounded on the west by the Grand Wash Fault, a
north-trending normal fault, and on the east by the
Hurricane Fault, also a north-trending normal fault.
East of the Shivwits Plateau, the Uinkaret Plateau and
the Kanab Plateau are separated by the Toroweap
Fault, and the Kanab Fault separates the Kanab and
Kaibab Plateaus. The Kaibab Plateau is separated
from the Marble Platform to the east by the East
Kaibab Monocline. The Coconino Plateau is separated
from the Hualapai Plateau to the west by the Hurricane
Fault (Beus and Morales, 1990).

Soil Survey

Other important normal faults which occur in the
Precambrian basement complex in the eastern Grand
Canyon are north and north-west trending and are
spaced from 15 to 20 miles (24-32 Km) apart. The
principal fault zones in the eastern Grand Canyon
include the Butte, Phantom-Cremation, Crystal, and
Muav faults. An older set of Precambrian reverse
faults trends northeast; the most prominent is the
Bright Angel Fault. These faults are significant in that
they are the source of the side canyons with their
unique habitats and microclimates. Deposition of
sediment in the main channel of the Colorado River is

the source of the river's many notorious rapids. (fig. 4).

Geologic History

The Colorado Plateau is unique because the thick
sequence of sedimentary rocks is relatively

Figure 4.—Granite Rapid formed as the result of debris flows from side canyons that deposited sediment in the river channel.
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undeformed in spite of a long history of severe
tectonism and orogeny in the western part of the North
American Plate. This lack of deformation is the result
of the extensive faulting in the Precambrian basement
complex (Huntoon, 1990). These faults have gone
through many periods of recurrent displacement. They
were active in the Precambrian and throughout the
geologic history of the Colorado Plateau. Since Late
Cretaceous, this part of the North American continent
has undergone major periods of compression and uplift
during the Laramide Orogeny.

Orogenies are geologic events that cause mountain
building, uplift, and deformation by compressional
forces. They are the result of the collision of two
continental crustal plates, or the result of a crustal
plate colliding with an oceanic plate. The collision of
crustal plates and oceanic plates causes volcanism
and compression. Crustal/oceanic plate collisions are
more common than collisions between crustal plates.
The oceanic plate is denser and slides beneath the
continental plate, resulting in what is called a
subduction zone. If the rate of subduction is slow, the
oceanic plate sinks down into the asthenosphere
(upper mantle) and begins to melt. The magma rises
and melts through the continental crust and forms
volcanoes. Such is the case with the West Coast of
North and South America and the so-called “Ring of
Fire.” In contrast, if the rate of subduction is fast, the
oceanic crust does not have time to sink. It under-
plates the continental crust and buoys it up, causing
uplift and compression. Scientists believe that this is
what happened in Late Cretaceous time to cause the
Laramide Orogeny. This event caused the uplift of the
Colorado Plateau to approximately where it is today
(Huntoon, 1990).

As all this tectonism was going on, and other
regions were being folded, deformed, and stretched
out, the Colorado Plateau was relatively unaffected.
The reason for this is that the individual plateaus would
rise or fall along these faults as the compressional or
uplifting influence passed through the region. The
result was only minor folding, deformation, and contact
metamorphism in the immediate vicinity of the fault
that left the plateaus unaffected (Huntoon, 1990).

Lake Mead National Recreation Area is mostly in
the Basin and Range Province of the Mohave Desert.
The break between the Colorado Plateau and the Basin
and Range consists of the Grand Wash Cliffs, a very
large normal fault (Huntoon, 1990). The Basin and
Range is a region of major extension initiated in the
Late Oligocene (Huntoon, 1990). It was the result of
the North American plate colliding with East Pacific
Rise.
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The area west of the Grand Wash Cliffs was down-
dropped and offset along the fault as the result 